Green tea consumption is associated with lower psychological distress
in a general population: the Ohsaki Cohort 2006 Study1–3

ABSTRACT
Background: Although green tea or its constituents might reduce
psychological stress, the relation between green tea consumption
and psychological distress has not been investigated in a large-scale
study.
Objective: Our aim was to clarify whether green tea consumption is
associated with lower psychological distress.
Design: We analyzed cross-sectional data for 42,093 Japanese individuals aged 40 y from the general population. Information on
daily green tea consumption, psychological distress as assessed by
the Kessler 6-item psychological distress scale, and other lifestyle
factors was collected by using a questionnaire. We used multiple
logistic regression analyses adjusted for age, sex, history of disease,
body mass index, cigarette smoking, alcohol consumption, time
spent walking, dietary factors, social support, and participation in
community activities to investigate the relation between green tea
consumption and psychological distress.
Results: We classified 2774 (6.6%) of the respondents as having
psychological distress (Kessler 6-item psychological distress scale
13/24). There was an inverse association between green tea consumption and psychological distress in a model adjusted for age and
sex. Although the relation was largely attenuated when possible
confounding factors were adjusted for, a statistically significant inverse association remained. The odds ratio (with 95% CI) of developing psychological distress among respondents who consumed
5 cups of green tea/d was 0.80 (0.70, 0.91) compared with those
who consumed ,1 cup/d. These relations persisted when respondents were stratified by social support subgroups or by activities in
communities.
Conclusion: Green tea consumption was inversely associated with
psychological distress even after adjustment for possible confounding factors.
Am J Clin Nutr 2009;90:1390–6.

INTRODUCTION

Mental health is an important component of overall well-being
(1). Thus, to determine risk factors for impaired mental health or
psychological distress is an important task.
Kessler et al (2) recently compared the projected lifetime risk
of any mental disorder as assessed by the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV)
in 17 countries. The risk was the lowest in metropolitan areas in
China (18.0%), Nigeria (19.5%), and Japan (24.4%). These
values were lower than other countries, such as the United States
(55.3%), France (47.2%), and Germany (33.0%). This suggests
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that some cultural or lifestyle-related features of Japan, such as
dietary habit, personality, or social capital, might have a positive
effect on mental disorders.
Among these features, green tea consumption is a traditional
part of the Japanese lifestyle (3–5), and it has long been considered
that drinking green tea is associated with stress relief (6). Actually,
recent trials suggest that tea consumption (6) or supplementation
with L-theanine (7), which is a constituent of green tea, reduces
responses to acute psychological stress when assessed as posttask cortisol (6), heart rate, and salivary immunoglobulin-A (7).
Therefore, green tea consumption might be able to reduce psychological distress. However, large-scale studies have not investigated the relation between green tea and psychological
distress in the general population. One reason for this might be
the difficulties with assessing psychological distress in a general
population. However, Kessler et al (8, 9) have developed a short
form of screening scales to monitor the prevalence of psychological distress in populations [the Kessler 6-item psychological
distress scale (K6)], which we applied in the present study to
investigate whether green tea consumption is associated with
a lower psychological distress.

SUBJECTS AND METHODS

Study design, setting, and participants
The design of the Ohsaki Cohort 2006 Study has been described in detail (10). In brief, the source population for the
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baseline survey comprised all men and women aged 40 y living
in Ohsaki City, northeastern Japan, on 1 December 2006.
The baseline survey was conducted between 1 December and
15 December 2006. A questionnaire was distributed by the heads
of individual administrative districts to individual households and
collected by mail. Of the eligible 77,235 respondents, the 49,855
(26,512 men and 23,343 women; 64.5%) who provided valid
responses formed the study cohort. Of the 49,855 respondents,
43,716 (87.7%) completed the K6. We excluded 1623 persons
who did not complete the questionnaire regarding green tea
consumption. Thus, 42,093 responses were analyzed in this study.

The K6 was used as an indicator of psychological distress (8,
9). Respondents were asked about their mental status over the last
month by using 6 questions to which they responded by choosing
“all of the time” (4 points), “most of the time” (3 points), “some
of the time” (2 points), “a little of the time” (1 point), and “none
of the time” (0 points). Total point scores ranged from 0 to 24.
The questions were as follows: “Over the last month, how often
have you felt the following? 1) nervous, 2) hopeless, 3) restless
or fidgety, 4) so sad that nothing could cheer you up, 5) that
everything was an effort, and 6) worthless. The K6 is based on
modern psychometric theory and has already outperformed
some existing scales (8, 9). The Japanese version of the K6 was
recently developed by using the standard back-translation
method and has been validated (11). As suggested by Kessler
et al (9), we classified individuals with scores of 13/24 as
having psychological distress (10). Furukawa et al (12) investigated whether K6 was able to predict 30-d disorders of the
DSM-IV as assessed by the World Health Organization Composite International Diagnostic Interview in the Australian
National Survey. They showed that K6 was able to detect
Composite International Diagnostic Interview/DSM-IV mood
and anxiety disorders (area under the receiver operating curve:
0.89; 95% CI: 0.88, 0.90) better than the General Health
Questionnaire 12 (AUC: 0.80; 95% CI: 0.78, 0.82).
Measurements of other types of exposure
The survey included questions about the frequency of recent
average consumption of green tea, oolong tea, black tea, coffee,
and 36 food items, as well as questions regarding alcohol and
tobacco consumption, history of disease, body weight, height,
and time spent walking per day. The food-frequency questionnaire did not cover a specific period of time but asked about
“daily diet.” The frequency of green tea consumption was categorized as never, occasionally, or 1–2, 3–4, and .5 cups/d.
Within the study region, the volume of a typical cup of green tea
is 100 mL.
We conducted a validation study of the food-frequency
questionnaire, in which 113 respondents provided four 3-d food
records within a period of 1 y and subsequently responded to the
questionnaire. The Spearman rank coefficient for the correlation
between amounts of consumed green tea according to the
questionnaire and amounts consumed according to the food
records was 0.71 for men and 0.53 for women; the correlation
between consumption measured by the 2 questionnaires administered 1 y apart was 0.63 for men and 0.64 for women (13).

Body mass index was calculated as the self-reported body weight
(kg) divided by the square of the self-reported body height (m).
The degree of social support available to each individual was
assessed by asking the following (14): Do you have someone 1)
whom you can talk to when you are in trouble? 2) whom you can
consult when you do not feel well? 3) who can help you with
your daily housework? 4) who can take you to a hospital when
you feel ill? and 5) who can take care of you if you become
bedridden? This social support questionnaire consisted of 5
questions, each requiring a “yes” or “no” answer. This questionnaire was available only in Japanese. The validity and reliability of the questionnaire were not evaluated.
We also assessed participation in community activities. We
asked about how often the respondent participates in the following activities: 1) neighborhood associations; 2) sports,
exercise, or a hobby; 3) volunteering for nonprofit organizations;
and 4) participation in other social gatherings. The frequency of
these activities was assessed as never, a few times each year,
monthly, 2–3 times/month, 1 time/wk, 2–3 times/wk, and 4 d/wk.

Ethical issues
We considered the return of completed questionnaires to imply
the consent to participate in the study involving a cross-sectional
analysis of the baseline survey data and subsequent follow-up of
mortality and emigration. The Ethics Committee of Tohoku
University Graduate School of Medicine reviewed and approved
the study protocol.

Statistical analysis
Baseline characteristics were evaluated by using the analysis
of variance for continuous variables and the chi-square test for
categorical variables. We also used age-sex-adjusted logistic
regression analyses to clarify the age-sex-adjusted relation between green tea consumption and history of diseases. We used
multivariate logistic regression analysis to calculate the odds
ratios (ORs) and 95% CIs for having psychological distress (a K6
total score of 13/24) according to categories of green tea
consumption. We established respondents who consumed ,1
cup/d green tea as the reference category and examined the relation between green tea consumption and psychological distress
by using the following models. Model 1 was age-sex adjusted.
Model 2 was adjusted for the following physical risk factors:
sex; age (40–44, 45–49, 50–54, 55–59, 60–64, 65–69, 70–74,
75–79, 80–84, and 85 y); history of hypertension (“yes,”
“no”), diabetes mellitus (“yes,” “no”), stroke (“yes,” “no”),
myocardial infarction (“yes,” “no”), and cancer (“yes,” “no”);
smoking status (“never,” “former,” “current,” “missing”); alcohol
consumption (“never,” “former,” “current,” “missing”); body
mass index (in kg/m2: ,18.5, 18.5–24.9, 25.0, missing); and
time spent walking (,30 min/d, 30 min to 1 h/d, 1 h/d,
missing). Model 3 was further adjusted for dietary factors,
namely volume of rice intake and frequency of consumption of
miso soup, red meat, chicken, fish, green or yellow vegetable,
soy products, fruit, coffee, black tea, and oolong tea. Model 4
was fully adjusted and included the answers to the questions
about social support (“yes,” “no support,” “missing”) and participation in community activities (“yes,” “never,” “missing”).

Downloaded from https://academic.oup.com/ajcn/article-abstract/90/5/1390/4598164 by guest on 26 November 2019

Measurement of psychological distress
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TABLE 1
Relation between green tea consumption and the characteristics of the participants of the Ohsaki Cohort 2006 Study1
Green tea consumption (cups/d)

1
2

1–2
(n = 12,007)

3–4
(n = 10,364)

.5
(n = 8952)

P

58.5 6 12.52
5090 (47)

59.9 6 12.5
6093 (51)

64.6 6 12.0
5954 (57)

67.5 6 10.8
5742 (64)

,0.01
,0.01

3249 (30)
2319 (22)
4749 (44)

2829 (24)
2589 (22)
5991 (50)

1787 (17)
2126 (21)
5721 (55)

1323 (15)
1633 (18)
5202 (58)

,0.01

5797 (54)
1020 (9)
3603 (33)

6415 (53)
886 (7)
4244 (35)

4573 (44)
802 (8)
4404 (42)

3266 (36)
749 (8)
4311 (48)

,0.01

506
6517
3077
3074

(5)
(61)
(29)
(29)

455
7454
3420
3209

(4)
(62)
(28)
(27)

405
6322
2875
2717

(4)
(61)
(28)
(26)

375
5376
2466
2539

(4)
(60)
(28)
(28)

,0.01
,0.01

2610
850
278
243
483

(24)
(8)
(3)
(2)
(4)

3191
966
269
261
571

(27)
(8)
(2)
(2)
(5)

3296
981
233
307
656

(32)
(9)
(2)
(3)
(6)

3139
867
183
267
643

(35)
(10)
(2)
(3)
(7)

,0.01
,0.01
,0.01
,0.01
,0.01

882 (9)
8756 (84)

687 (8)
7715 (86)

,0.01
,0.01

8901
6387
2814
4526
5971
4210

7579
5432
3211
4795
5859
4626

(85)
(61)
(36)
(54)
(65)
(52)

,0.01
,0.01
,0.01
,0.01
,0.01
,0.01

1107 (10)
7790 (72)
8910
6163
1867
3097
4314
2509

(83)
(57)
(17)
(29)
(40)
(17)

1135 (9)
9585 (80)
10225
7266
2470
4176
5750
3673

(85)
(61)
(21)
(35)
(48)
(31)

(86)
(62)
(27)
(44)
(58)
(41)

7749 (72)
937 (9)
1507 (14)

8843 (74)
2173 (18)
2304 (19)

6586 (64)
1875 (18)
1845 (18)

4796 (54)
1677 (19)
1714 (19)

,0.01
,0.01
,0.01

1690
1335
1903
1188
1498

(16)
(12)
(18)
(11)
(14)

1567 (13)
1214 (10)
1834 (15)
1057 (9)
1460 (12)

1061
812
1476
782
1259

(10)
(8)
(14)
(8)
(12)

764
594
1163
637
1096

(9)
(7)
(13)
(7)
(12)

,0.01
,0.01
,0.01
,0.01
,0.01

4659
4140
2854
4061

(43)
(38)
(27)
(38)

5681
5283
3588
5271

5120
4707
3189
4698

(49)
(45)
(31)
(45)

4352
4005
2736
4081

(49)
(45)
(22)
(46)

,0.01
,0.01
,0.01
,0.01

(47)
(44)
(30)
(44)

For smoking, alcohol drinking, and BMI, the sum of the number of participants did not match all numbers of participants due to missing information.
Mean 6 SD (all such values).

We used several dummy variables to adjust for the aforementioned factors.
Because we considered that social support or community activities might modify the relation between green tea and psychological distress, we further stratified the responses by social
support (support in all 5 social support categories and perception of
not being supported in 1 of 5 social support categories) and
community activity (participation in at least one community activity or none) to confirm the relation between green tea con-

sumption and psychological distress. Those who did not answer
any questions about social support or participation in community
activities were excluded when stratified by social support and
participation in communities, respectively. In an analysis of social
support and participation in community activities, neither of these
was used as the respective covariate. When we calculated the
interaction of green tea with social support and participation in
community activities, we used cross-product terms of green tea
and social support or participation in community activities.
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Age (y)
Women [n (%)]
Smoking [n (%)]
Current
Former
Never
Alcohol drinking [n (%)]
Current
Former
Never
BMI [n (%)]
18.5 kg/m2
18.5–24.9 kg/m2
25 kg/m2
Time spent walking .1 h [n (%)]
History of diseases [n (%)]
Hypertension
Diabetes mellitus
Stroke
Myocardial infarction
Cancer
Volume of rice intake [n (%)]
.3 bowls/d
Consumed miso soup almost every day [n (%)]
Frequency of food intake [n (%)]
Red meat (at least once/wk)
Chicken (at least once/wk)
Fish (almost every day)
Green yellow vegetable (almost every day)
Soy products (almost every day)
Fruit (almost every day)
Frequency of beverage intake [n (%)]
Coffee 1 cup/d
Black tea 1 cup/d
Oolong tea 1 cup/d
Social support [n (%)]
To consult when you are in trouble (no)
To consult when you are in bad physical condition (no)
To help with your daily housework (no)
To take you to a hospital (no)
To take care of you (no)
Participation in community activities [n (%)]
Activities in neighborhood association (any yes)
Sports or exercise (any yes)
Volunteers (any yes)
Social gathering (any yes)

,1
(n = 10,770)
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RESULTS

The association between green tea consumption and other
lifestyle factors is shown in Table 1. The mean age, the proportion of women, the proportion of those who had never
smoked or never consumed alcohol, as well as the frequency of
a history of hypertension and cancer were higher among those
who more frequently consumed green tea. This group also
consumed more fish, soy products, green and yellow vegetables, and fruit and participated more often in community activities. Conversely, fewer respondents who consumed more
green tea felt a lack of social support. Because the relation
between green tea consumption and a history of diseases might
be strongly confounded by age, we conducted age-sex-adjusted
logistic regression analyses. The relation of green tea consumption to hypertension, diabetes, and myocardial infarction
was no longer statistically significant when adjusted for age
and sex (P for trends  0.13). However, the inverse association
between green tea consumption and history of stroke (P ,
0.001) and the positive relation between green tea consumption
and history of cancer (P = 0.007) remained statistically significant.
Overall, 2774 (6.6%) respondents were considered to have
psychological distress (K6  13). The prevalence was the highest
(8.4%) and lowest (5.1%) among those who consumed ,1 and
5 cups green tea/d, respectively (see Table 2). The age-sex-

TABLE 2
Relation between green tea consumption and psychological distress, as assessed by the Kessler 6-item psychological distress scale (K6), in the Ohsaki
Cohort 2006 Study1
Green tea consumption (cups/d)

No. of participants with psychological
distress (K6 13)
Prevalence of psychological distress (%)
Model 12
Model 24
Model 35
Model 46
1

,1
(n = 10,770)

1–2
(n = 12,007)

3–4
(n = 10,364)

.5
(n = 8952)

P for trend

902

808

604

460

—

8.4
Ref
Ref
Ref
Ref

0.79
0.83
0.91
0.95

6.7
(0.71,
(0.75,
(0.82,
(0.86,

0.87)3
0.92)
1.01)
1.06)

0.68
0.73
0.83
0.89

5.8
(0.61,
(0.65,
(0.74,
(0.79,

0.76)
0.81)
0.93)
1.00)

0.59
0.64
0.73
0.80

5.1
(0.52,
(0.57,
(0.64,
(0.70,

0.67)
0.72)
0.83)
0.91)

—
,0.001
,0.001
,0.001
,0.001

Ref, referent.
Adjusted for age categories (40–44, 45–49, 50–54, 55–59, 60–64, 65–69, 70–74, 75–79, 80–84, and 85 y) and for sex.
3
Odds ratio; 95% CI in parentheses (all such values).
4
Same as model 1 + history of hypertension (yes, no), history of diabetes mellitus (yes, no), history of stroke (yes, no), history of myocardial infarction
(yes, no), history of cancer (yes, no), smoking status (never, former, current, missing), alcohol consumption (never, former, current, missing), BMI (in kg/m2;
,18.5, 18.5–24.9, 25.0, missing), and time spent walking (,30 min/d, 30 min–1 h/d, 1 h/d, missing).
5
Same as model 2 + volume of rice intake, frequency of consumption of miso soup, red meat, chicken, fish, green and yellow vegetable, soy product,
fruit, coffee, black tea, and oolong tea.
6
Same as model 3 + social support [ie, 1) Do you have someone with whom you can consult when you are in trouble? (yes, no, missing), 2) Do you have
someone with whom you can consult when your physical condition is not good? (yes, no, missing), 3) Do you have someone who can help you with your daily
housework? (yes, no, missing), 4) Do you have someone who can take you to a hospital when you do not feel well? (yes, no, missing), and 5) Do you have
someone who can take care of you when you are ill in bed? (yes, no, missing)] and participation in community activities [ie, How often do you participate in
the following activities? 1) activities in neighborhood association (any yes, never, missing), 2) sports, exercise, or hobby (any yes, never, missing), 3) volunteer
for a nonprofit organization (any yes, never, missing), and 4) other social gatherings (any yes, never, missing)].
2
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adjusted model (model 1) revealed a close inverse relation between green tea consumption and having psychological distress.
In comparison with individuals who consumed ,1 cup/d, the ORs
(95% CI) of having psychological distress for those who consumed 1–2, 3–4, and 5 cups/d were 0.79 (0.71, 0.87), 0.68
(0.61, 0.76), and 0.59 (0.52, 0.67), respectively. Although these
associations were attenuated when adjusted for other lifestyle
factors or a history of disease (model 2), the significant inverse
association persisted (P for trend , 0.001). Although adjustment
for dietary factors (model 3) and for social support or participation in community activities (model 4) also attenuated the relation, the inverse association between green tea consumption and
psychological distress persisted (both P’s for trend were ,0.001).
The adjusted ORs (95% CI) for psychological distress in subjects
who consumed 1–2, 3–4, and 5 cups of green tea/d were 0.95
(0.86, 1.06), 0.89 (0.79, 1.00), and 0.80 (0.70, 0.91), respectively,
in model 4, compared with the reference group.
To confirm whether the relation between green tea consumption and psychological distress persisted irrespective of
social support or participation in community activities, we also
investigated the association stratified in a subgroup by these 2
factors (Table 3). Neither an interaction between green tea
consumption and social support for psychological distress (P =
0.91) nor an interaction between green tea consumption and
participation in community activities for psychological distress
(P = 0.08) was statistically significant.
We also analyzed the relation between the consumption of
black tea and psychological distress. Compared with participants
who consumed ,1 cup black tea/d (n = 35,431), the ORs (95%
CI) for those who consumed 1–2 cups black tea/d (n = 2161),
and 3 cups black tea/d (n = 516) were 1.14 (0.95, 1.36) and
1.11 (0.78, 1.58), respectively.

We also analyzed the relation between black tea consumption
and psychological distress by using a fully adjusted model (model
4). All data were statistically analyzed by using SAS version 9.1
(SAS Inc, Cary, NC). All statistical tests described here were 2sided, and P , 0.05 was accepted as statistically significant.
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TABLE 3
Relation between green tea consumption and psychological distress, as assessed by the Kessler 6-item psychological distress scale (K6), stratified by social
support and community activity subgroup in the Ohsaki Cohort 2006 Study1
Green tea consumption (cups/d)
1–2

3–4

.5

P for trend

7466
414
5.5
Ref

8723
422
4.8
0.99 (0.86, 1.15)

7799
312
4.0
0.86 (0.73, 1.01)

6839
259
3.8
0.81 (0.68, 0.96)

0.005

3283
484
14.7
Ref

3255
383
11.8
0.89 (0.77, 1.04)

2544
291
11.4
0.94 (0.80, 1.11)

2098
201
9.6
0.77 (0.64, 0.94)

0.02

6830
370
5.4
Ref

8281
383
4.6
0.99 (0.85, 1.15)

7285
288
4.0
0.98 (0.83, 1.16)

6246
197
3.2
0.82 (0.67, 0.998)

0.08

3759
500
13.3
Ref

3499
387
11.1
0.93 (0.80, 1.08)

2876
297
10.3
0.87 (0.73, 1.02)

2491
245
9.8
0.82 (0.69, 0.98)

0.02

1

OR, odds ratio; Ref, referent; “No lack,” participants who perceived that they were supported for all 5 social support categories; “Any lack,”
participants who perceived that they were not supported for at least one social support category; “Participated,” participants who participated in at least
one community activity; “Did not participate,” participants who did not participate in any community activities.
2
Social support and participation in community activities were not used as covariates in analyses. P values for interaction for social support and
participation in community activities were 0.91 and 0.08, respectively.
3
Model 4 in Table 2 was used for adjustment.

DISCUSSION

We identified an inverse relation between green tea consumption and psychological distress as assessed by K6 in a largesample cross-sectional study of a Japanese population. We
considered that green tea consumption might contribute, at least
in part, to a low lifetime risk of any mental disorder in Japan (2).
The main strength of our study is that we investigated a large
sample of the general population, which allowed the consideration of many confounding factors, including social support and
participation in community activities. Another strength is that we
used a practical and tested questionnaire to assess psychological
distress (8, 9). Of the 49,855 respondents, 88% completed the K6
[the 6-item scale developed by Kessler et al (8, 9)], which enabled
an assessment of risk factors for psychological distress in
a general population.
To understand whether green tea was inversely and independently related to psychological distress, we attempted
several approaches to control confounding. First, we tested the
effects of comorbidities or lifestyle factors on the relation. Both
green tea consumption and psychological distress are inversely
related with a history of cardiovascular diseases (CVDs) (10) and
risk factors for CVD (10, 15, 16). Furthermore, we already
reported that green tea consumption is inversely related with
CVD mortality (4). Thus, CVD or risk factors for CVD can be
confounding factors of the relation between green tea and psychological distress. However, the association persisted although

adjustment for these factors attenuated the inverse relation between green tea consumption and psychological distress.
Therefore, we considered that the relation was independent of
CVD or these risk factors.
We also considered confounding by other dietary factors.
Adjustments for other foods were required because the consumption of green tea might be associated with that of other
Japanese foods, such as fish or soy products (5). Furthermore, the
effect of other beverages on psychological distress also should be
adjusted. However, adjustment for dietary factors and beverages
did not fully explain the inverse relation between green tea and
psychological distress. Therefore, we considered that the relation
was independent of other dietary factors or beverages.
Third, we considered the effect of social support or community
activities. Because green tea is the most likely beverage to be
served during social activities in Japan, its consumption might be
merely a marker of social support or community activity (3). In
fact, our cross-sectional analyses have already shown a close
inverse relation between psychological distress and social support or activities in the community (10). Thus, consideration of
these factors is also important to understanding the relation
between green tea consumption and psychological distress.
However, we show that the inverse association between green tea
consumption and psychological distress persisted even after
further adjustment for social support and participation in community activities, irrespective of social support subgroup or
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Social support2
No lack
No. of participants
No. of participants with psychological distress (K6  13)
Prevalence of psychological distress (%)
Multiple adjusted OR (95% CI)3
Any lack
No. of participants
No. of participants with psychological distress (K6  13)
Prevalence of psychological distress (%)
Multiple adjusted OR (95% CI)3
Participation in community activities2
Participated
No. of participants
No. of participants with psychological distress (K6  13)
Prevalence of psychological distress (%)
Multiple adjusted OR (95% CI)3
Did not participate
No. of participants
No. of participants with psychological distress (K6  13)
Prevalence of psychological distress (%)
Multiple adjusted OR (95% CI)3
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consumed according to the questionnaire and the amounts
consumed according to the 3-d food records was not very high
(men: 0.71; women: 0.53), especially in women. Because green
tea consumption varied day by day, we considered that a certain
difference could be acceptable for green tea consumption.
However, in any case, questionnaire surveys have some misclassifications regarding green tea consumption. Due to this
limitation, we might have underestimated the inverse relation
between green tea consumption and psychological distress in this
study. Third, although we claimed that social support is an important confounding factor and we stratified according to this
variable, the variable is not validated. However, the questionnaire
comprised simple questions, and therefore we considered that it
could be used for the assessment of social support. In conclusion,
we showed that green tea consumption was inversely associated
with psychological distress in a cross-sectional study of a large
Japanese population.
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residual confounding factors might exist, we considered that
green tea consumption was inversely and independently related to
psychological distress.
Only one study has described a relation between green tea
consumption and mental illness (17). Shimbo et al (17) investigated 380 Japanese individuals aged 20–69 y and assessed
the relation between green tea consumption and a Japanese
version of the General Health Questionnaire 12. Although they
show that brewed green tea consumption was inversely associated
with mental illness (OR: 0.78 for males and 0.77 for females), the
relation was not statistically significant. Because the point
estimate was large, Shimbo et al (17) might have detected
a significant association if a sufficiently large sample had been
investigated. Thus, although the assessment methods were different, we considered that our results agreed with their findings.
Some clinical trials have examined the effect of tea (6),
L-theanine (7), or high doses of ascorbic acid (18) on responses
to psychological stress. Both L-theanine and ascorbic acid are
constituents of green tea (16). An investigation of the influence
of black tea compared with a caffeine-matched placebo on both
acute biological responses and the rate of poststress recovery by
using double-blind methodology (6) discovered that 6 wk of tea
consumption leads to lower poststress cortisol and greater subjective relaxation. Kimura et al (7) examined whether L-theanine
influences the physiologic response under stress by using
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tea are similar (16). In fact, Hintikka et al (19) have reported an
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the risk of depression, as assessed by a postal questionnaire and
the Beck Depression Inventory in a relatively large general
Finnish population sample. In our study, however, we did not find
any relation between consumption of black tea and psychological
distress. We considered that the lack of such an association was
due to the less-frequent consumption of black tea in Japan. Any
relation between black tea and psychological distress might be
masked by frequent consumption of green tea.
This study has some limitations. The first was the crosssectional design. We could not conclude whether green tea
reduces psychological distress or whether individuals without
psychological distress are more likely to consume green tea.
However, because we clarified an inverse relation between green
tea consumption and psychological distress irrespective of social
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notion. Second, the correlation between the amounts of green tea
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